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Abstracts
In this paper, we discuss how to solve numerically the following TLS (Total
Least Squares) problem:
Given A ∈ Rm×n and b ∈ Rm, find (E, f) such that




If a minimizing pair (E, f) has been found for the problem, then any x satisfying
(A+ E)x = b+ f is said to be a solution of the TLS problem.
Two methods are proposed in [3] for the TLS problem, which called the
Newton method and the RQI method. In the paper[15], we find that solving
the TLS problem requires the computation of the smallest singular value and the
corresponding right singular vector of (A, b). It is well-known that the ULVD is
a good approximation to SVD. In this paper, we give a precondition method to
(A, b) so that we can apply the ULVD method to solve the TLS problem. We also
give numerical examples to show that the refined ULVD method is more efficient
when the problem is ill-conditioned.
The paper has been organized as follows. In Chapter 1, we give a introduction
of the TLS problem and the singular value decomposition. In Chapter 2, we
review the two methods, which is used to solve the TLS problem, mentioned in
[3]. In Chapter 3, we describe the refined ULVD algorithm. And the proof of some
lemmas and theorems are shown in Chapter 4. In Chapter 5, the precondition
method to (A, b) and the final the refined ULVD algorithm algorithm are given.
Finally, we conclude with experiments and a conclusion.
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(2.1)C σn+1 X&+ (A, b) u`Gx5 σ2n+1 X&+
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RQI(Rayleigh quotient iteration) Xh Rayleigh9!nui,5)	 (1.1) u Rayleigh 9w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J (k) = ATA− ρkI, ηk = bT b− ρk6 J (k) . 8q>+q0\sq
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r = b− Ax;
σ2 = rT r/(1 + xTx);
solve ATAu = x;
x = x+ σ2u;
for k = 1, 2, ...
r = b− Ax;
σ2 = rTr/(1 + xTx);
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℄`Gx5*p`'k-.+ Ū Os
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